ŠŤASTNÁ, P.: Diversity of ground beetles (Carabidae) in the plantations of fast growing trees. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 6, pp. 309-316 The species diversity of ground beetles (Carabidae) was monitored in the plantations of fast growing trees (poplars and willows) in the District of Žďár nad Sázavou, Czech Republic (faunistic square 6463). Relations between age and type of vegetation and biodiversity were observed. Samples were collected from pitfall traps at monthly intervals from May to October in 2008. In total, 36 species of Carabidae represented by 912 specimens were entrapped in the 4 monitored plots. Basic synecologic characteristics (dominance, species diversity, evenness and Jaccard similarity index) were evaluated. The most numerous species in the plot No. 1 was Abax parallelepipedus (99 specimens), in the plot No. 2 Limodromus assimilis (112 specimens), in the plot No. 3 Amara montivaga (32 specimens) and in the plot No. 4 Poecilus cupreus (52 specimens). The majority of adaptable species was recorded in the plot No. 1, which signifi es a well-regenerated secondary biotope. Shannon's diversity index (2.78) were the highest in the plot No. 3, and the highest evenness was also in the plot No. 3 (0.84). The highest similarity expressed by the Jaccard similarity index was observed between the plots No. 2 and 4, the lowest between the plots No. 1 and 3. Fast growing trees plantations host similar fauna of ground beetles as the surrounding agroecosystems with eurytopic species dominating. Specifi c species of cultivated trees do not probably signifi cantly aff ect the species composition of ground beetles, but the density of vegetation can aff ect the abundance of species present. Two threatened species of (Brachinus explodens and Cicindela campestris) according to Decree No. 395/1992 Coll. were identifi ed in the monitored plots.
Limited reserves of fossil fuels lead to exploatation of other sources of energy among which the most signifi cant is the use of biomass (Noskievič et al., 1996) . Its utilization is studied by phytoenergetics (Zimolka, 2004) . Fast growing trees are perceived as a very suitable energy source (Celjak & Boháč, 2008; Celjak, 2010) .
The most common range of species are genera Populus and Salix. The aim of plantation cultivation is to exhaust the maximum production of biomass from the smallest area possible. Therefore trees are planted in straight rows at regular distances, to facilitate subsequent care and harvesting. In case these crops will be widely planted in the future, it is necessary to evaluate their impact on the habitat itself and its surroundings in detail, especially with regard to the level of biodiversity. According to Boháč (2008) , biodiversity in energy crop plantations may be aff ected both positively and negatively. Plantations may increase the overall biodiversity in agricultural landscapes, if they provide refuge to some mammals and birds, predatory and parasitic species of invertebrates, especially insects attacking crop pests. On the other hand, these plantations can host some invasive species or pests.
The biodiversity in plantations of fast growing trees has been studied by many authors, e. g. Liesebach & Mecke (2003) , Ulrich et al. (2004) , Semere & Slater (2007a , 2007b , Boháč et al. (2007) , Jahnová (2009), and Havlíčková & Kašparová (2010) .
Diff erences in gross indicators of vegetation biodiversity from forest or agricultural ecosystems should establish the suitability of planting fastgrowing trees in the vicinity of near-natural habitats.
The total area of willow plantations in Europe is about 20 000 ha. In Central and Southern Europe, poplar short rotation coppice are grown in about 10 000 ha (Weger, 2009) .
The objective of this research was to determine whether fast growing species are more colonized by eurytopic species, or whether they can be settled by relict species more o en than agrocenoses. Ground beetles (Carabidae) were used as a model for the assessment.
MATERIAL AND METHODS
The research site is located in the BohemianMoravian Highlands, the region of Žďárské vrchy, about half a mile west of the Bystřice nad Pernštejnem, in the area called Domanínek (49° 32´ N, 16° 15´ E). The altitude is 560 m, mean annual temperature is 6.4°C and average precipitations reach 651 mm. Used meteorological data were obtained from the meteorological station ČHMÚ Bystřice nad Pernštejnem.
Sampling was carried out at 4 selected plots. At each plot a row of fi ve traps was installed. The traps were placed in 5 m distance and covered by a top of acrylic glass. Monitoring was conducted from May to the end of October in 2008. The material was collected from the traps at monthly intervals (on dd.mm.yyy, 25. 5. 2008, 29. 6. 2008, 2. 8. 2008, 7. 9. 2008 and 4. 10. 2008) . A 4% formaldehyde with a detergent addition as a wetting agent was used as fi xative solution. A er collection, the material was converted into a permanent fi xation in 70% alcohol. Determination of species of the Carabidae was performed using Hůrka's monograph (1996) . The nomenclature is according to Audisio & Taglianti (2011) .
Species dominance, Shannon's diversity index, evenness, and Jaccard similarity index were evaluated for each monitored plot. Classifi cation according to Tischler (1965) was used to evaluate the count of dominance, i.e. species eudominant above 10%, dominant 5 to 10%, subdominant 2 to 5%, recedent 1 to 2%, and subrecedent below 1%.
Species were classifi ed according Hůrka et al. (1996) into groups (R, A and E) according to the extension of ecological valence of taxons and their relation to habitat. Species of Group E are eurytopic species without special demands on the habitat type and quality. We classify here species from varying of habitats, species inhabiting strongly anthropogenically infl uenced landscape and expansive species. Types of Group A are more adaptable species, found in more or less natural habitats. This group consists mainly of species typical for forests, meadows, pastures and coastal species of standing and fl owing water. The R group comprises taxa with the narrowest ecological potence, rare or endangered species accompanying natural, little infl uenced habitats.
Characteristics of the studied plots

Plot No. 1
The plot was located in the ecosystem of fast growing trees in a poplar plantation. It was a clone of J-105 (Populus nigra x P. maximowiczii), the plot was without understory. The trees were planted 70 cm from each other with 70 cm in between rows and with a gap of about 260 cm. The vegetation was established in 2002.
Plot No. 2
The second plot is located approximately 100 m from the fi rst one and represented willow, 
Plot No. 3
The control plot was located in an adjacent meadow, where no agricultural machinery was used.
The vegetation cover was dominated by Taraxacum offi cinale, Achillea millefolium, Anthriscus sylvestris, Rumex acetosa, Plantago lanceolata, Convolvulus arvensis, Elytrigia repens, Poa pratensis, and Phleum pratense.
Plot No. 4
Similary to the fi rst plot, the fourth one was a poplar plantation, clone J-104 (Populus nigra x P. maximowiczii). The trees were planted 70 cm from each other with 70 cm in between rows and with a gap of about 260 cm. The vegetation was established in April 2001, the fi rst harvest took place in autumn 2008 a er collecting. The stinging Urtica dioica grew here almost exclusively. The downy burdock (Arctium tomentosum) occurred in the vicinity of the plantation.
RESULTS AND DISCUSSION
In total, 36 species of Carabidae represented by 912 specimens were collected in the monitored locations. The greatest similarity (Jaccard similarity index) was observed between the plots No. 2 and 4, the lowest one was between the plots No. 1 and 3 (Tab. V). The plot No. 1 was dominated by eurytopic species (53%), adaptable species were represented by 47% and relict species were not found at all. In the plot No. 2, eurytopic species strongly predominated (72%) over the adaptable species (28%), relict species were found at all. In the plot No. 3, eurytopic species predominated (78%) over the adaptable species (22%), too, and this was also the case in the plot No. 4, where eurytopic species accounted for 65% and adaptable species for 35%. Relict species were not recorded in experiment (Fig. 1-4) . The results indicate that fast growing tree plantations probably do not have any impact on the species composition of ground beetles. While trees are growing, shade humidity in the understory are increasing and thus species preferring shady habitats can become more abundant. This fact could be the cause of diff erences in the dominance of certain species in individual plots. 2: Categorization of carabid taxocoenosis by relictum on plot 2 the plantations. Boháč et al. (2007) investigated biodiversity in fast growing trees plantations at 6 sites, in particular poplar, alder and willow. They confi rmed that the greatest impact on the invertebrate communities is exerted by surrounding agricultural landscape. They found that the numbers of species in individual surveyed plots are not much diff erent. Relict species of ground beetles were neither found. Boháč (2008) further states that the energy crop plantations host a similar invertebrate fauna as the surrounding agroecosystems, which means that species with broad ecological valence are dominant. This is confi rmed by our results, too. Communities of invertebrates in plantations are strongly infl uenced by the structure of surrounding countryside, particularly surrounding semi-natural habitats from where the species o en penetrate to the plantations. 
I: Plot 1 -species representation of Carabidae and ecological indices (N -number of specimens, D -dominance)
Occurrence of 2 threatened species of (Brachinus
SUMMARY
The ground beetles were captured in pitfall traps in the vegetation of fast growing trees (poplars and willow) in the district of Žďár nad Sázavou. Sampling was carried out using pitfall traps at 4 selected plots. In each plot a line of fi ve traps was installed. Traps were placed in 5 m distances. Samples were collected at monthly intervals from May to October in 2008. The main objective was to determine the biodiversity of the Carabidae in the fast growing trees plantations and to assess how these biotopes aff ect the surrounding habitat. Next, the research aimed to determine whether these plantations are colonized by eurytopic and adaptable species, or even relict species penetrate here. In total, 36 species of Carabidae with a total number of 912 specimens were entrapped in the 4 monitored locations. Basic synecologic characteristics (dominance, species diversity, evenness, and Jaccard similarity index) were evaluated. The most abundant species in the plot No. 1 was Abax parallelepipedus (99 specimens), in the plot No. 2 Limodromus assimilis (112 specimens), in the plot No. 3 Amara montivaga (32 specimens) and in the plot No. 4 Poecilus cupreus (52 specimens). Species diversity index was the highest in the plot No. 3 (2.78) and the highest evenness value was reached also in the plot No. 3 (0.84) . From the perspective of relictness, all the plots were predominated by species of the E group, the species of R group were not represented at any location. The obtained results indicate that plantations of fast growing trees are inhabited by eurytopic species and the presence of individual species of Carabidae depends on the spectrum of species colonising plantations from the surrounding agroecosystems. The highest similarity Jaccard similarity index was observed between the plots No. 2 and 4, the lowest one was between the plots No. 1 and 3. 2 threatened species of (Brachinus explodens and Cicindela campestris) according to Decree No. 395/1992 Coll. were identifi ed in the monitored plots. It can be concluded that the fast growing trees plantations host a fauna similar to that of surrounding agroecosystems.
